ABSTRACT. Eight sexually mature sockeye (Oncorhynchus nerka) and one sexually mature pink salmon (O. gorbuscha) were captured in the subsistence fishery in the Sachs River estuary at Sachs Harbour, Banks Island, Northwest Territories (NT) in August 1993. We also report a first record for coho salmon (O. kisutch) in Great Bear Lake, NT. These capture locations are well outside the known distributions for the species. A pink salmon captured in the West Channel, Mackenzie River near Aklavik, NT, and a chum salmon (O. keta) from Cache Creek, NT, also represent new capture locations within the distribution of the species.
INTRODUCTION
While sockeye (Oncorhynchus nerka), pink (O. gorbuscha), coho (O. kisutch), and chum salmon (O. keta) are widely distributed over the northern Pacific Ocean and the Bering Sea (Hart, 1973; Groot and Margolis, 1991) , these four species are also known to occur to a limited degree in North American Arctic waters (McPhail and Lindsey, 1970; Scott and Crossman, 1973; Craig and Haldorson, 1986) (Fig. 1 ). Pink and chum salmon are the most commonly reported Pacific salmon caught in Arctic waters, as they are more tolerant of low Arctic water temperatures than the rarer sockeye or rarest coho salmon (Salonius, 1973; Craig and Haldorson, 1986) . Small spawning populations of pink and chum salmon and stray sockeye and coho salmon have been recorded in the Bering Strait and the Beaufort Sea areas of Alaska (Craig and Haldorson, 1986) . Pink salmon, most likely strays, have been reported sporadically in Canadian Arctic waters, usually in the Mackenzie River Delta area, Northwest Territories (NT), since 1890 (Hunter, 1974; Heard, 1991) . At least two isolated spawning migrations of chum salmon are known to occur in the upper Mackenzie River drainage basin: on the Slave River near Fort Smith, NT (McPhail and Lindsey, 1970) , and in the upper Liard River, British Columbia (McLeod and O'Neil, 1983) (Fig. 1) . Fish from these runs are also caught irregularly in the subsistence fishery at Aklavik, NT (Fabijan, 1991) and in Great Bear and Great Slave Lakes (Craig and Haldorson, 1986) . Sockeye salmon are extremely rare in northern Canada (Burgner, 1991) : the only recorded catches are those reported by Hunter (1974) . He reported that 11 sockeye salmon were caught in the Bathurst Inlet, NT (now Nunavut) area in 1965 and that as many as 30 -40 sockeye salmon were caught in the area around Holman, NT (Fig. 1) during August 1966. Spawning populations of coho salmon are known to occur as far north as Point Hope, Alaska (Scott and Crossman, 1973; Sandercock, 1991) while single specimens have been collected as far east as Prudhoe Bay on the Alaska north slope (Craig and Haldorson, 1986) (Fig. 1) . Since the Craig and Haldorson (1986) synopsis of reports of Pacific salmon in Arctic North America, stray salmon have continued to turn up in the catches from domestic and subsistence fisheries in the Arctic.
We report here the first record of sockeye and pink salmon in the Sachs River estuary near Sachs Harbour, Banks Island, NT, and coho salmon caught in Great Bear Lake, NT. We also report new records for pink salmon captured in the West Channel of the Mackenzie River near Aklavik, NT, and chum salmon from Cache Creek, NT.
NEW RECORDS OF PACIFIC SALMON IN THE NORTHWEST TERRITORIES

Sockeye and Pink Salmon from Banks Island
The first of eight reported sockeye salmon was captured on 17 August 1993, during the annual subsistence fishery in the Sachs River estuary, Sachs Harbour, NT (71˚59' N, 125˚15'W) ( Fig. 1) . It was tentatively identified as a sockeye salmon (ocean phase) from its external colouration, as described by Scott and Crossman (1973) . Between 21 and 25 August 1993, an additional seven sockeye salmon (three maturing females, four maturing males) were caught in the area; all displayed typical ocean-phase colouration. While we observed all eight specimens, we were able to obtain parts of only two specimens for more extensive examination (Table 1) . Gill raker and pyloric caecae counts for these two fish were within the ranges for sockeye salmon described by Scott and Crossman (1973) . Scales from these two fish were also used to identify them as sockeye salmon: they showed two freshwater annuli followed by three marine annuli (age = 2.3), as described by Bilton et al. (1964) and Mosher (1969) .
One pink salmon was also caught on 17 August 1993 in the Sachs River estuary subsistence fishery (Fig. 1) . This fish was identified in the field as the oceanic form of pink salmon from its colouration, using the criteria of Scott and Crossman (1973) . We obtained limited information from this specimen (Table 1) .
There were no reports of either sockeye or pink salmon being caught in the Sachs Harbour subsistence fishery in 1994 (Sachs Harbour Hunters and Trappers Committee, Sachs Harbour, pers. comm. 1994) and since there had been no reports of salmon caught in the fishery before 1993 (Sachs Harbour Hunters and Trappers Committee, Sachs Harbour, pers. comm. 1993), the salmon caught in 1993 were most likely strays into the Banks Island area. As the two sockeye specimens examined had spent two years in freshwater before migrating to the sea, they were probably strays from populations in northwestern Alaska (i.e., north of Bristol Bay and the Aleutian Islands) or from areas in Russia north of the Kamchatka Peninsula (Mosher, 1972) . In 1993, coincidentally, several specimens of sockeye salmon were also caught in subsistence fisheries in the lower Mackenzie and Arctic Red Rivers, NT (D. Chiperzak, Fisheries and Oceans Canada, Yellowknife, pers. comm. 1997) . These occurrences of Pacific salmon may have been the result of unusual environmental conditions in 1993. The annual mean air temperatures for the Beaufort Sea area in 1993 were the highest recorded up to that time during the last three decades (1960 -94) (B. Fehr, Environment Canada, Winnipeg, pers. comm. 1995) . Also, Shuntov et al. (1995) reported that, unlike other years, in 1993 most of the Pacific salmon (in particular sockeye and pink salmon) caught in the Bering Sea and adjacent Pacific Ocean were taken from the northern reaches of the area. At the same time, warmer than normal water temperatures were observed in the Canadian basin of the Arctic Ocean (Carmack et al., 1995) .
Coho Salmon from Great Bear Lake
On 25 September 1987, a Pacific salmon was caught in the subsistence fishery at Deline (formerly Fort Franklin), NT (65˚10'N, 123˚25' W) on Great Bear Lake near the outflow to Great Bear River (Fig. 1) . The fish was identified as a coho salmon on the basis of breeding colouration and meristic criteria described by Scott and Crossman (1973) (Table 1) . A coho salmon in Great Bear Lake is extremely unusual, as the species has not been previously reported from Arctic Canada. The nearest reported capture was that of a single specimen caught at Prudhoe Bay, Alaska (Craig and Haldorson, 1986) , approximately 1500 km from the Great Bear Lake site (Fig. 1) . Although our specimen was in spawning condition, the possibility of an isolated spawning population in the lake is remote, as no coho salmon are known to spawn north or east of Point Hope, Alaska (Craig and Haldorson, 1986 ; see Fig. 1 ).
Pink Salmon from Aklavik
On 1 September 1992, we caught a pink salmon in the West Channel of the Mackenzie River near Aklavik, NT (68˚18' N, 135˚10'W) (Fig. 1) . The fish was identified using the colouration and meristic criteria described by Scott and Crossman (1973) (Table 1) . A scale sample from this specimen also confirmed the identification as pink salmon (Bilton et al., 1964; Mosher, 1969) . The scales, characterized as small relative to the size of the fish, had a single marine annulus (age = 0.1) and mixed ladder and globular reticulation. This capture location is outside the known distribution of the species (Fig. 1) . Although captures from the general area have been reported (Hunter, 1974) , these occurrences are rare.
Chum Salmon from Cache Creek
On 26 September 1986, we caught a chum salmon in Cache Creek, NT (68˚17' N, 136˚21' W) (Fig. 1) . The fish was identified using the criteria outlined by Scott and Crossman (1973) (Table 1) . Chum salmon are the Pacific salmon most frequently caught by the fishermen in the lower Mackenzie River area (Hunter, 1974) , whose nets are in the water during the upstream spawning migration of the isolated chum salmon populations in the Slave and Liard Rivers of the upper Mackenzie River drainage basin. The specimen from Cache Creek was most likely a stray from one of these two known populations, as the stream is regularly fished and this is the first report of the species from this location.
CONCLUSION
These capture records for Pacific salmon in the western Canadian Arctic represent significant extensions of known, normal distributions. Significant temperature increases in Arctic areas as a result of climate change (e.g., Quadfasel et al., 1991; Watson et al., 1996) may result in greater numbers of Pacific salmon in the area. Welch et al. (1998) have predicted that global warming will greatly reduce the acceptable summer and winter thermal habitat for Pacific salmon, in particular sockeye salmon, restricting it to the Bering Sea and areas to the north during summer. The present distribution of Pacific salmon in the Arctic is most likely limited by low water temperatures (Craig and Haldorson, 1986) , and anadromous fishes in the Arctic in general are limited by availability of overwintering and spawning habitats (Craig, 1989) . If more frequent straying of Pacific salmon into Arctic waters occurs, the impact on indigenous salmonids (e.g., arctic charr Salvelinus alpinus and Dolly Varden charr S. malma) may be significant and should be closely monitored. Furthermore, changes in distributions for salmon may be useful as proxies for monitoring the effects of climate change on the Beaufort Sea.
FIG. 1. Generalized coastal and spawning distribution of sockeye, pink, coho, and chum salmon in Arctic North America (solid vertical lines = primary distribution; broken vertical lines = limited occurrence) (from Craig and Haldorson, 1986; Burgner, 1991) . Shaded bars represent northern limits of known spawning stocks of salmon (from Craig and Haldorson, 1986) . Locations of new records are indicated by solid stars.
